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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element of a long life 
having both of merits inherent in an organic material and an inorganic material, 
improved in efficiency, having a low operation voltage, and valuable for practical 
use. 

SOLUTION: This element is an organic EL element having a hole implantation 
electrode 2 and an electron implantation electrode 3 on a substrate 1 , and having ^ 
an organic layer 5 concerned at least in a luminous function between the 
electrodes 2, 3, and has an inorganic insulated electron implantation layer 4 in 
which an oxide having 3 eV or less of electron affinity is contained as a main 
component between the electrode 3 and the organic layer 5, together with a 
stabilizing component as an additional component. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic EL device which has the inorganic insulation electron injection layer in which it 
has a hole impregnation electrode and an electronic notes telegram pole, and it is the organic EL device 
which has the organic layer which participates in a luminescence function at least inter-electrode 
[ these ], the oxide of 3eV or less of electron affinities is contained as a principal component between 
said electronic notes telegram poles and organic layers, and the stability component is added by this on 
the substrate. 

[Claim 2] Said inorganic electron injection layer is the organic EL device of claim 1 containing a 
germanium dioxide (Ge02) and/or silicon oxide (Si02) as a stability component. 

[Claim 3] About the germanium dioxide (Ge02) and/or silicon oxide (Si02) as said stability component, it 
is Ge02 to said principal component. And/or, Si02 Organic EL device of claims 1 or 2 contained below 
50 mol% by conversion. 

[Claim 4] As said principal component, lithium oxide (Li 203), sodium oxide (Na20), An oxidization 
potassium (K20), an oxidization rubidium (Rb20), caesium oxide (Cs20), A calcium oxide (CaO), a 
strontium oxide (SrO), the barium oxide (BaO), One organic EL device of claims 1-3 containing one sort 
of an oxidization yttrium (Y203), an oxidization hafnium (Hf02), an oxidization terbium (Tb 203), and a 
thorium oxide (Th02), or two sorts or more. 

[Claim 5] One organic EL device of claims 1-4 with which the laminating of an electronic notes telegram 
pole, an inorganic insulation electron injection layer, a luminous layer, and the hole impregnation 
electrode is carried out one by one at least on the substrate. 

[Claim 6] Said inorganic electron injection layer is one organic EL device of claims 1-6 which an organic 
layer side has much oxygen and have structure with little oxygen in an electronic notes telegram pole 
side. 

[Claim 7] The organic EL device of claim 6 with which the laminating of a hole impregnation electrode, 
an organic layer, an inorganic electron injection layer, and the electronic notes telegram pole is carried 
out one by one at least on the substrate. 

[Claim 8] 02 after the whole thickness forms membranes 1/5-4/5, without containing the oxide of 3eV 
or less of electron affinities as a principal component, facing forming the inorganic electron injection 
layer in which the stability component is added by this, and adding oxygen between an electronic notes 
telegram pole and an organic layer The manufacture approach of the organic EL device which adds 
about 1 to 99% and forms the remaining part. 

[Claim 9] The manufacture approach of the organic EL device of claim 8 which obtains the organic EL 
device of claims 6 or 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to inorganic / organic junction structure where it is used 
for the component which impresses electric field to the thin film of an organic compound, and emits light, 
in detail about an organic electroluminescence (electroluminescence) component. 
[0002] 

[Description of the Prior Art] Generally an organic EL device is Alq3 which forms transparent electrodes, 
such as ITO, on a glass substrate, shows the hole transporting bed of an organic amine system, and 
electronic conductivity on it, and shows strong luminescence. The laminating of the organic luminous 
layer which consists of material is carried out, and it is considering as the basic component of the 
structure in which the electrode with still smaller work functions, such as MgAg, was formed. 
[0003] As component structure reported until now, it has the structure where the organic compound 
layer (one layer or two or more layers) was pinched between the hole impregnation electrode and the 
electronic notes telegram pole, and there is two-layer structure or a three-tiered structure as an 
organic compound layer. 

[0004] As an example of two-layer structure, there is structure where the hole transporting bed and the 
luminous layer were formed between the hole impregnation electrode and the electronic notes telegram 
pole, or structure where the luminous layer and the electronic transporting bed were formed between 
the hole impregnation electrode and the electronic notes telegram pole. As an example of a three-tiered 
structure, there is structure where the hole transporting bed, the luminous layer, and the electronic 
transporting bed were formed between the hole impregnation electrode and the electronic notes 
telegram pole. Moreover, the monolayer structure which gave all the roles to the monolayer is also 
reported by a macromolecule and mixed stock. 

[0005] The typical structure of an organic EL device is shown in drawing 3 and drawing 4 . 
[0006] In drawing 3 , the hole transporting bed 14 and luminous layer 15 which are an organic compound 
are formed between the hole impregnation electrodes 12 and the electronic notes telegram poles 13 
which were prepared on the substrate 1 1. In this case, the luminous layer 15 has also achieved the 
function of an electronic transporting bed. 

[0007] In drawing 4 , the hole transporting bed 14, the luminous layer 15, and the electronic transporting 
bed 16 which are an organic compound are formed between the hole impregnation electrodes 12 and the 
electronic notes telegram poles 13 which were prepared on the substrate 11. 

[0008] In these organic EL devices, dependability poses a problem in common. That is, an organic EL 
device has a hole impregnation electrode and an electronic notes telegram pole theoretically, and needs 
the organic layer for carrying out impregnation transport of a hole and the electron efficiently from 
inter-electrode [ these ]. However, these ingredients tend to receive a damage at the time of 
manufacture, and there is a problem also in compatibility with an electrode. Moreover, degradation of an 
organic thin film also has the problem that it is remarkable and large, compared with LED and LD. 
[0009] Moreover, there is much what has a comparatively expensive organic material, and in order to 
offer the organic EL device application product of low cost, the merit of replacing some of the 
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configuration film with a cheap inorganic material is large. 

[0010] Moreover, luminous efficiency is improved more than former and development of a component 
with more little consumed electric current is desired by low driver voltage. 

[001 1] In order to solve such a problem, how to use each merit of an organic material and an inorganic 
semiconductor material is considered. That is, they are organic / inorganic semi-conductor junction 
which transposed the organic hole transporting bed to the inorganic p type semiconductor. Although 
such examination was considered by patent No. 2636341, JP.2-1 39893 A JP,2-207488,A, and JP,6- 
1 1 9973A it cannot acquire the property exceeding the organic electroluminescence of the component 
former in a luminescence property or the dependability of a basic component. 
[0012] 

[Problem(s) to be Solved by the Invention] It has the merit which an organic material and an inorganic 
material have, and it is long lasting, effectiveness is improved, and the object of this invention has low 
operating voltage, and is offering a low cost organic EL device. 
[0013] 

[Means for Solving the Problem] Such an object is attained by one configuration of following the (1) - 

(9). 

(1) The organic EL device which has the inorganic insulation electron injection layer in which it has a 
hole impregnation electrode and an electronic notes telegram pole, and it is the organic EL device which 
has the organic layer which participates in a luminescence function at least inter-electrode [ these ], 
the oxide of 3eV or less of electron affinities is contained as a principal component between said 
electronic notes telegram poles and organic layers, and the stability component is added by this on the 
substrate. 

(2) Said inorganic electron injection layer is the organic EL device of the above (1) containing a 
germanium dioxide (Ge02) and/or silicon oxide (Si02) as a stability component. 

(3) About the germanium dioxide (Ge02) and/or silicon oxide (Si02) as said stability component, it is 
Ge02 to said principal component. And/or, Si02 The above (1) contained below 50 mol% by conversion, 
or (2) organic EL devices. 

As said principal component, (4) Lithium oxide (Li 203), sodium oxide (Na20), An oxidization potassium 
(K20), an oxidization rubidium (Rb20), caesium oxide (Cs20), A calcium oxide (CaO), a strontium oxide 
(SrO), the barium oxide (BaO), One organic EL device of above-mentioned (1) - (3) containing one sort 
of an oxidization yttrium (Y203), an oxidization hafnium (Hf02), an oxidization terbium (Tb 203), and a 
thorium oxide (Th02), or two sorts or more. 

(5) One organic EL device of above-mentioned (1) - (4) with which the laminating of an electronic notes 
telegram pole, an inorganic insulation electron injection layer, a luminous layer, and the hole impregnation 
electrode is carried out one by one at least on the substrate. 

(6) Said inorganic electron injection layer is one organic EL device of above-mentioned (1) - (6) which 
an organic layer side has much oxygen and has structure with little oxygen in an electronic notes 
telegram pole side. 

(7) The organic EL device of the above (6) with which the laminating of a hole impregnation electrode, an 
organic layer, an inorganic electron injection layer, and the electronic notes telegram pole is carried out 
one by one at least on the substrate. 

(8) 02 after the whole thickness forms membranes 1/5-4/5, without containing the oxide of 3eV or less 
of electron affinities as a principal component, facing forming the inorganic electron injection layer in 
which the stability component is added by this, and adding oxygen between an electronic notes telegram 
pole and an organic layer The manufacture approach of the organic EL device which adds about 1 to 99% 
and forms the remaining part. 

(9) The manufacture approach of the organic EL device the above (8) which obtains the above (6) or the 
organic EL device of (7). 

[0014] 
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[Embodiment of the Invention] The organic EL device of this invention has a hole impregnation electrode 
and an electronic notes telegram pole on a substrate, is an organic EL device which has the organic 
layer which participates in a luminescence function at least inter-electrode [ these ], contains the oxide 
of 3eV or less of electron affinities as a principal component between said electronic notes telegram 
poles and organic layers, and has the inorganic insulation electron injection layer in which the stability 
component is added by this. 

[0015] Thus, an electron can be efficiently poured in to the organic layer which consists of an electronic 
notes telegram pole a luminous layer side, the migration of a hole to the electronic notes telegram pole 
from an organic layer side can be controlled, and recombination with the hole in a luminous layer and an 
electron can be made to perform efficiently by using the oxide of 3 or less ev of electron affinities as a 
principal component, and considering as the inorganic insulation electron injection layer in which the 
stability component is added by this. That is, the work function in the conduction band of an inorganic 
insulation electron injection layer is about 3.0eV or less, since a band gap is set to about 5-8eV, an 
electron can be efficiently poured in from an electronic notes telegram pole to a luminous layer, and 
migration to the electronic notes telegram pole of a hole can be controlled. By the following work 
function adjustment component, this work function can be adjusted suitably and can be used. Moreover, 
it can consider as the organic EL device having the merit which inorganic materials, such as 
weatherability and thermal resistance, have, and the merit which the organic material that degrees of 
freedom of a component design, such as luminescence wavelength and a luminescence property, are 
large has. 

[0016] The principal component of an inorganic insulation electron injection layer is a 0.8-3eV oxide 
preferably 3eV or less of electron affinities. Moreover, when it is left in atmospheric air, few hygroscopic 
ingredients are stable and it is desirable. As such an ingredient, for example, lithium oxide (Li 203), 
sodium oxide (Na20), An oxidization potassium (K20), an oxidization rubidium (Rb20), caesium oxide 
(Cs20), A calcium oxide (CaO), a strontium oxide (SrO), the barium oxide (BaO), an oxidization yttrium 
(Y203), an oxidization hafnium (Hf02), an oxidization terbium (Tb 203), and a thorium oxide (Th02) can 
be mentioned. These oxides can use one sort or two sorts or more. 

[0017] As a stability component, even if it leaves it in atmospheric air, very little hygroscopic oxide is 
desirable, and especially silicon oxide (Si02) and/or a germanium dioxide (Ge02) are desirable. It is Si02 
to the oxide of a principal component by the need about these. And/or, Ge02 It is desirable to make it 
especially desirable 0.8-50 mol% content by conversion below 50 mol%. 

[0018] Each above-mentioned oxide may be somewhat deflected after this, although it usually exists 
with stoichiometric composition. 

[0019] an inorganic insulation electron injection layer — more than band gap 5eV — especially 6eV or 
more is desirable. Especially as the upper limit, although not regulated, it is usually about 8eV. About 
2.5-3eV of an electron affinity is desirable. 

[0020] A work function (electron affinity) and the value of a band gap are decided by the matter which 
constitutes a diaphragm structure and a thin film. The value of a band gap can be measured with 
spectroscopy etc. by the X-ray photoelectron spectroscopy (XPS) to which the work function applied 
photoelectron radiation. 

[0021] As a gestalt of an inorganic insulation electron injection layer, they are amorphous thin films or 
these laminating thin films. 

[0022] As thickness of an inorganic insulation electron injection layer, especially although there is 
especially no limit, its about 1-1 Onm is desirable 0.2-1 Onm. 

[0023] A spatter is desirable although various kinds of physical or chemical thin film formation 
approaches, such as a spatter and EB vacuum deposition, etc. can be considered as the manufacture 
approach of the above-mentioned inorganic insulation electron injection layer. 

[0024] When forming an inorganic insulation electron injection layer by the spatter, the pressure of the 
sputtering gas at the time of a spatter has the desirable range of 0.1-1 Pa. The inert gas used for the 
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usual sputtering system, for example, Ar, Ne, Xe, Kr, etc., can be used for sputtering gas. Moreover, it is 
N2 by the need. You may use. As an ambient atmosphere at the time of a spatter, it adds to the above- 
mentioned sputtering gas, and is 02. You may mix about 1 to 99%. What is necessary is just to consider 
as 1 yuan or plural spatters, using the above-mentioned oxide as a target. 

[0025] In addition, in case the laminating of the inorganic electron injection layer is carried out, it is good 
to carry out ashing of the organic layer etc., and to divide and carry out the laminating of the inorganic 
electron injection layer to two-layer, when there is a possibility of receiving a damage. That is, a 
laminating is carried out thinly, without adding oxygen first, oxygen is added further and a laminating is 
carried out thickly. In this case, the thickness when not adding oxygen carries out to about 1 of the 
whole / five to 4/5. At this time, about 60 - 90% of the usual oxygen content of the oxygen deficiency 
layer which formed membranes without adding oxygen is desirable. Moreover, although the oxidizing zone 
which added oxygen and formed membranes exists with the stoichiometric composition as a usual oxide, 
it may be deflected somewhat after this. Therefore, the difference of the oxygen content of an oxygen 
deficiency layer and an oxidizing zone is 20% or more 10% or more especially preferably. Moreover, the 
amount of oxygen may be changing continuously in the above-mentioned range. 
[0026] Although the RF spatter using RF power source as a spatter, DC spatter, etc. can be used, 
especially RF spatter is desirable. As power of a sputtering system, it is 2 0.1-10W/cm by RF spatter 
preferably. The range is desirable and a membrane formation rate is 0.5 - 10 nm/min, especially 1 - 5 
nm/min. The range is desirable. 

[0027] As substrate temperature at the time of membrane formation, it is about room temperature (25 
degrees C) -150 degree C. 

[0028] Its matter of a low work function is desirable, for example, in order that an electronic notes 
telegram pole ingredient may raise metallic element simple substances, such as K, Li, Na, Mg, La, Ce, 
calcium, Sr, Ba, aluminum, Ag, In, Sn, Zn, and Zr, or stability, it is desirable to use the alloy system 
containing them of two components and three components. As an alloy system, Ag-Mg (Ag:0.1 - 50at%), 
aluminum-Li (Li:0.01 - 12at%), In-Mg (Mg:50 - 80at%), aluminum-calcium (calcium:0.01 - 20at%), etc. are 
mentioned, for example. The thin films which consist of these ingredients, and two or more kinds of 
those multilayered films are used for an electronic notes telegram electrode" layer. 
[0029] What is necessary is just to set especially preferably 0.1 nm or more of 0.5nm or more of 
thickness of the electronic notes telegram ultra-thin film to 1nm or more that what is necessary is just 
to consider as the thickness more than [ which can perform electron injection enough ] fixed. Moreover, 
although there is especially no limit in the upper limit, thickness is just usually about 1-500nm. On an 
electronic notes telegram pole, an auxiliary electrode (protection electrode) may be prepared further. 
[0030] In order that the thickness of an auxiliary electrode may secure electronic injection efficiency 
and may prevent penetration of moisture, oxygen, or an organic solvent, the range of 100-500nm is 
[ that what is necessary is just to consider as the thickness more than fixed ] especially preferably 
desirable [ thickness ] 100 morenm or more 50nm or more. When an auxiliary-electrode layer is too thin, 
the effectiveness is not acquired, and the step coverage nature of an auxiliary-electrode layer becomes 
low, and connection with a terminal electrode becomes less enough. On the other hand, if an auxiliary- 
electrode layer is too thick, since the stress of an auxiliary~electrode layer will become large, the growth 
rate of a dark spot will become quick. 

[0031] An auxiliary electrode chooses the optimal construction material according to the construction 
material of the electronic notes telegram pole to combine, and it should just be used for it. For example, 
if it thinks securing electronic injection efficiency as important, when thinking closure nature as 
important that what is necessary is just to use the metal of low resistance, such as aluminum, metallic 
compounds, such as TiN, may be used. 

[0032] What is necessary is just to usually set it to about 50-500nm as thickness of the whole which 
combined the electronic notes telegram pole and the auxiliary electrode, although there is especially no 
limit. 
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[0033] As for a hole impregnation electrode material, what can pour in a hole efficiently to a hole 
impregnation layer is desirable, and its matter which is 4.5-5.5eV of work functions is desirable. 
Specifically, what considered either tin dope indium oxide (ITO), zinc dope indium oxide (IZO), indium 
oxide (In 203), the tin oxide (Sn02) and a zinc oxide (ZnO) as the main presentation is desirable. These 
oxides may be somewhat deflected from the stoichiometric composition. In 203 Receiving Sn02 Further 
5 - 12wt% of a mixing ratio is desirable 1 - 20wt%. Moreover, In 203 in IZO Receiving Zn02 A mixing 
ratio is usually about 12-32wt%. 

[0034] The hole impregnation electrode may contain silicon oxide (Si02) in order to adjust a work 
function. The content of silicon oxide (Si02) is Si02 to ITO. About 0.5 - 10% is desirable at a mol ratio. 
Si02 The work function of ITO increases by containing. 

[0035] As for especially the electrode of the side which takes out light, it is desirable that a 
luminescence wavelength band and light transmittance [ especially usually as opposed to each 
luminescence light 400-700nm ] are 90% or more 80% or more. If permeability becomes low, the 
luminescence from a luminous layer itself will decline and it will become difficult to get about brightness 
required as a light emitting device. 

[0036] Especially the thickness of an electrode has the desirable range of 50-300nm 50-500nm. 
Moreover, although especially a limit does not have the upper limit, if not much thick, the worries about 
decline in permeability, exfoliation, etc. will arise. When thickness is too thin, sufficient effectiveness is 
not acquired but there is a problem also in respect of the film reinforcement at the time of manufacture 
etc. 

[0037] The organic EL device of this invention is good to consider substrate 1 / electronic notes 
telegram pole 2 / inorganic insulation electron injection layer 4 / luminous layer 5 / hole impregnation 
electrode 3, and the usual laminating configuration (for a hole impregnation electrode to be in a 
substrate side.) as the configuration by which the laminating was carried out to reverse, as shown in 
drawing 1 . By considering as a reverse laminating, the damage to the organic layer by ashing at the time 
of inorganic electron injection layer membrane formation can be prevented. Moreover, as shown, for 
example in drawing 2 , it is good also as a configuration to which the laminating of substrate 1 / hole 
impregnation electrode 3 / luminous layer 5 / inorganic insulation electron injection layer 4 / the 
electronic notes telegram pole 2 was carried out one by one. In this case, what is necessary is just to 
make an inorganic electron injection layer into the above-mentioned two-layer structure. These are 
chosen suitably and used by a specification, a production process, etc. of a display. In drawing 1 and 2, 
the actuation power source E is connected between the hole impregnation electrode 2 and the 
electronic notes telegram pole 2. In addition, the above-mentioned luminous layer 5 expresses the 
luminous layer of a wide sense, and contains a hole impregnation transporting bed, a luminous layer in a 
narrow sense, a hole transporting bed, etc. 

[0038] moreover, the component of the above-mentioned invention — an electrode layer / inorganic 
layer (inorganic insulation electron injection layer), a luminous layer / electrode layer / inorganic layer, a 
luminous layer / electrode layer / inorganic layer, and a luminous layer / electrode layer — you may put 
on ... and multistage. Such component structure can perform color tone adjustment and multiple-color- 
izing of the luminescent color. 

[0039] A luminous layer consists of a cascade screen of one kind which participates in a luminescence 
function at least, or two kinds or more of organic compound thin films. 

[0040] A luminous layer has a hole (electron hole) and electronic impregnation functions, those transport 
functions, and the function to make recombination of a hole and an electron generate an exciton. An 
electron and a hole can be poured in and conveyed with easily and sufficient balance by using a neutral 
compound for a luminous layer comparatively electronically. 

[0041] The luminous layer may have further everything but a luminous, layer in a narrow sense for the 

hole impregnation transporting bed, the electronic transporting bed, etc. as occasion demands. 

[0042] A hole impregnation transporting bed has the function which bars the function which makes easy 
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impregnation of the hole from a hole impregnation electrode, the function convey a hole to stability, and 
an electron, and the electronic transporting bed prepared as occasion demands has the function which 
bars the function which makes easy impregnation of the electron from an inorganic electron injection 
layer, the function convey an electron to stability, and a hole. These layers buildup - Make the hole and 
electron which are poured into a luminous layer shut up, make a recombination field optimize, and 
improve luminous efficiency. 

[0043] Although the thickness of a luminous layer, the thickness of a hole impregnation transporting bed, 
and especially the thickness of an electronic transporting bed are not restricted and change also with 
formation approaches, it is usually desirable to be especially referred to as 10-300nm about 5-500nm. 
[0044] What is necessary is just to make them into comparable as the thickness of a luminous layer or 1 
/ about 10 to 10 times, although the thickness of a hole impregnation transporting bed and the 
thickness of an electronic transporting bed are based on the design of recombination / luminescence 
field. When dividing the impregnation layer and transporting bed of a hole, it is desirable that set an 
impregnation layer to 1nm or more, and a transporting bed sets to 1nm or more. The upper limit of the 
thickness of the impregnation layer at this time and a transporting bed is [ in an impregnation layer ] 
usually about 500nm at about 500nm and a transporting bed. About such thickness, it is also the same 
as when preparing two layers of impregnation transporting beds. 

[0045] The luminous layer of an organic EL device is made to contain the fluorescence matter which is 
the compound which has a luminescence function. At least one sort chosen from compounds, such as a 
compound which is indicated by JP,63-264692,A, for example, Quinacridone, rubrene, and styryl system 
coloring matter, as such fluorescence matter, for example is mentioned, moreover, quinoline derivatives, 
such as metal complex coloring matter which makes a ligand eight quinolinols, such as tris (8- 
quinolinolato) aluminum, or the derivative of those, a tetra-phenyl butadiene, an anthracene, perylene, 
coronene, and 12-phtalo peri — non, a derivative etc. is mentioned. Furthermore, a phenyl anthracene 
derivative given in JP,8-12600,A (Japanese Patent Application No. No. 110569 [ six to ]), a tetra-aryl 
ethene derivative given in JP,8-12969,A (Japanese Patent Application No. No. 114456 [ six to ]), etc. 
can be used. 

[0046] Moreover, it is desirable to use it combining the host substance which can emit light by itself, and 
the activity as a dopant is desirable, the content of the compound in the luminous layer in such a case - 
- 0.01 - 10wt%, and further 0.1 - 5wt % it is — things are desirable. The luminescence wavelength 
property of a host substance can be changed by using it combining a host substance, and while 
luminescence which shifted to long wavelength is attained, the luminous efficiency and stability of a 
component improve. 

[0047] As a host substance, a quinolinolato complex is desirable and the aluminum complex which makes 
an eight quinolinol or its derivative a ligand further is desirable. As such an aluminum complex, what is 
indicated by JP.63-264692A JP,3-255190,A, JP,5-70733,A, JP.5-258859.A, JP.6-21 5874.A, etc. can be 
mentioned. 

[0048] First specifically Tris (8-quinolinolato) aluminum, screw (8-quinolinolato) magnesium, Screw 
({Benzofh8-quinolinolato) zinc, screw (2-methyl-8-quinolinolato) aluminum oxide, A tris (8-quinolinolato) 
indium, tris (5-methyl-8-quinolinolato) aluminum, 8-quinolinolato lithium, a tris (5-chloro-8-quinolinolato) 
gallium, There are screw (5-chloro-8-quinolinolato) calcium, 5, 7-dichloro-8-quinolinolato aluminum, tris 
(5, 7-dibromo-8-hydroxy quinolinolato) aluminum, Pori [zinc (Il)-screw (8-hydroxy-5-kino RINIRU) 
methane], etc. 

[0049] You may be the aluminum complex which has other ligands besides an eight quinolinol or its 
derivative. Moreover, as such a thing Screw (2-methyl-8-quinolinolato) (phenolate) aluminum (III), Screw 
(2-methyl-8-quinolinolato) (alt -KUREZORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) 
(METAKUREZORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) (Para-KUREZORATO) aluminum 
(III), Screw (2-methyl-8-quinolinolato) (ortho-phenytphenolate) aluminum (III), Screw (2-methy|-8- 
quinolinolato) (meta-phenylphenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (para- 
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phenylphenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2,3-dimethylphenolate) aluminum (III), 
Screw (2-methyl-8-quinolinolato) (2, 6-dimethyl phenolate) aluminum (III), Screw (2-methyl-8- 
quinolinolato) (3, 4-dimethyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (3, 5-dimethyl 
phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (3, 5-G tert-butyl phenolate) aluminum (III), 
Screw (2-methyl-8-quinolinolato) (2, 6-diphenyl phenolate) aluminum (III), Screw (2-methyl-8- 
quinolinolato) (2, 4, 6-triphenyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 3, 6- 
trimethyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 3, 5, 6-tetramethyl phenolate) 
aluminum (III), Screw (2-methyl-8-quinolinolato) (1-NAFUTORATO) aluminum (III), Screw (2-methyl-8- 
quinolinolato) (2-NAFUT0RAT0) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) (ortho- 
phenylphenolate) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) (para-phenylphenolate) aluminum 
(III), Screw (2, 4-dimethyl-8-quinolinolato) (meta-phenylphenolate) aluminum (III), Screw (2, 4-dimethyl- 
8-quinolinolato) (3, 5-dimethyl phenolate) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) (3, 5-G 
tert-butyl phenolate) aluminum (III), Screw (2-methyl-4-ethy|-8-quinolinolato) (Para-KUREZORATO) 
aluminum (III), Screw (2-methyl-4-methoxy-8-quinolinolato) (para-phenylphenolate) aluminum (III), 
screw (2-methyl-5-cyano-8-quinolinolato) (alt -KUREZORATO) aluminum (III) and screw (2-methyl-6- 
trifluoromethyl-8-quinolinolato) (2-NAFUTORATO) aluminum (III) etc. — it is. 
[0050] In addition, screw (2-methyl-8-quinolinolato) aluminum (IH)-mu-oxo — screw (2-methyl-8- 
quinolinolato) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) aluminum (IH)-mu-oxo — screw (2, 4- 
dimethyl-8-quinolinolato) aluminum (III), Screw (4-ethyl-2-methyl-8-quinolinolato) aluminum (IH)-mu- 
oxo — screw (4-ethyl-2-methyl-8-quinolinolato) aluminum (III), Screw (2-methyl-4-methoxy 
quinolinolato) aluminum (IH)-mu-oxo — screw (2-methyl-4-methoxy quinolinolato) aluminum (III), Screw 
(5-cyano-2-methyl-8-quinolinolato) aluminum (IH)-mu-oxo — screw (5-cyano-2-methyl-8-quinolinolato) 
aluminum (III), screw (2-methyl-5-trifIuoromethyl-8-quinolinolato) aluminum (IH)-mu-oxo — screw (2- 
methy|-5-trifluoromethy|-8-quinolinolato) aluminum (III) etc. — you may be . 

[0051] As other host substances, a phenyl anthracene derivative given in JP,8-12600,A (Japanese 
Patent Application No. No. 110569 [ six to ]), a tetra-aryl ethene derivative given in JP,8-12969,A 
(Japanese Patent Application No. No. 1 14456 [ six to ]), etc. are desirable. 

[0052] A luminous layer may serve as an electronic transporting bed, and, in such a case, it is desirable 
to use tris (8-quinolinolato) aluminum etc. What is necessary is just to vapor-deposit these fluorescence 
matter. 

[0053] Moreover, as for a luminous layer, it is also desirable to consider as the mixing layer of at least 
one sort of hole impregnation transportability compounds and at least one sort of electron injection 
transportability compounds if needed, and it is desirable to make a dopant contain in this mixing layer 
further. The content of the compound in such a mixing layer is 0.01 - 20wt%, and further 0.1 - 15wt %. 
Carrying out is desirable. 

[0054] In a mixing layer, since the hopping conduction pass of a carrier is made, each carrier moves in 
the inside of the advantageous matter in polarity, since polar carrier impregnation of reverse stops being 
able to happen easily, an organic compound stops being able to receive a damage easily and it has the 
advantage that a component life is extended. Moreover, while being able to change the luminescence 
wavelength property which the mixing layer itself has by making such a mixing layer contain the above- 
mentioned dopant and being able to make luminescence wavelength shift to long wavelength, 
luminescence reinforcement can be raised and the stability of a component can also be raised. 
[0055] What is necessary is just to choose respectively the hole impregnation transportability compound 
and electron injection transportability compound which are used for a mixing layer from the below- 
mentioned hole impregnation transportability compound and an electron injection transportability 
compound. It is still more desirable to use the amine derivative which had strong fluorescence as a hole 
impregnation transportability compound especially, for example, the triphenyl diamine derivative which is 
a hole transportability compound, and a styryl amine derivative and an amine derivative with the 
aromatic series condensed ring. 
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[0056] As a compound of electron injection transportability, it is desirable to use a quinoline derivative, 
the metal complex which makes an eight quinolinol thru/or its derivative a ligand further, especially tris 
(8-quinolinolato) aluminum (Alq3). Moreover, it is also desirable to use the above-mentioned phenyl 
anthracene derivative and a tetra-aryl ethene derivative. 

[0057] It is still more desirable to use the amine derivative which had strong fluorescence as a 
compound for hole impregnation transporting beds, for example, the triphenyl diamine derivative which is 
the above-mentioned hole transportability compound, and a styryl amine derivative and an amine 
derivative with the aromatic series condensed ring. 

[0058] Although the mixing ratio in this case is based on each carrier mobility and carrier concentration, 
generally, the weight ratio of a compound which has the compound / electron injection transport 
function of a hole impregnation transportability compound is desirable to 1 / 99 - 99/1, and a pan, and it 
is desirable to make it 10 / 90 - 90/10, and become about 20 / 80 to 80/20 preferably especially. 
[0059] Moreover, mixed layer thickness is more than the thickness equivalent to one layer of molecular 
layers, and it is desirable to carry out to under the thickness of an organic compound layer. It is 
desirable to specifically be referred to as 1-85nm, and it is desirable to be especially referred to as 5- 
50nm further 5-60nm. 

[0060] Moreover, although the vapor codeposition evaporated from a different source of vacuum 
evaporation© as the formation approach of a mixing layer is desirable, when vapor pressure (evaporating 
temperature) is comparable or very near, it can be made to be able to mix within the same vacuum 
evaporationo board beforehand, and can also vapor-deposit. Although it is more desirable for compounds 
to mix the mixing layer to homogeneity, depending on the case, a compound may exist in the shape of an 
island. Generally a luminous layer forms a luminous layer in predetermined thickness by vapor-depositing 
an organic fluorescent material, or making it distribute in a resin binder, and coating. 
[0061] Moreover, the various organic compounds indicated by JP,63-295695,A, JP,2-191694,A, JP,3- 
792,A, JP,5-234681,A, JP,5-239455,A, JP,5-2991 74.A, JPJ-1 26225,A, JP,7-126226,A, JP.8-1001 72,A, 
and EP0650955A1 grade can be used for a hole impregnation transportability compound. For example, 
they are a tetra-aryl BENJISHIN compound (thoria reel diamine thru/or triphenyl diamine: TPD), the 
third class amine of aromatic series, a hydrazone derivative, a carbazole derivative, a triazole derivative, 
an imidazole derivative, the OKISA diazole derivative that has an amino group, the poly thiophene, etc. 
These compounds may use two or more sorts together, using only one sort. What is necessary is to 
make it another layer, to carry out a laminating or just to mix, when using two or more sorts together. 
[0062] Quinoline derivatives, such as an organometallic complex which makes a ligand eight quinolinols, 
such as tris (8-quinolinolato) aluminum (Alq3), or the derivative of those, an OKISA diazole derivative, a 
perylene derivative, a pyridine derivative, a pyrimidine derivative, a quinoxaline derivative, a diphenyl 
quinone derivative, a nitration fluorene derivative, etc. can be used for the electronic transporting bed 
prepared if needed. An electronic transporting bed may serve as a luminous layer, and, in such a case, it 
is desirable to use tris (8-quinolinolato) aluminum etc. Formation of an electronic transporting bed 
should just be based on vacuum evaporationo etc. like a luminous layer. Although the electronic 
transporting bed of this organic substance ingredient is not required, it may usually be prepared 
according to the conditions of the configuration and others of a component. 
[0063] It is desirable to use a vacuum deposition method for formation of a hole impregnation 
transporting bed, a luminous layer, and the electronic transporting bed of an organic material, since a 
homogeneous thin film can be formed. When a vacuum deposition method is used, an amorphous 
condition or the diameter of crystal grain is 0.1 micrometers. The following homogeneous thin films are 
obtained. The diameter of crystal grain is 0.1 micrometers. If it has exceeded, it will become uneven 
luminescence, driver voltage of a component must be made high, and the injection efficiency of a hole 
will also fall remarkably. 

[0064] Considering as the degree of vacuum of 10 - 4 or less Pa, although especially the conditions of 
vacuum deposition are not limited, an evaporation rate is 0.01 - 1 nm/sec. Considering as extent is 
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desirable. Moreover, it is desirable to form each class continuously in a vacuum. If it forms continuously 
in a vacuum, since it can prevent an impurity sticking to the interface of each class, a high property is 
acquired. Moreover, driver voltage of a component can be made low or generating and growth of a dark 
spot can be controlled. 

[0065] When using a vacuum deposition method for formation of these each class and making one layer 
contain two or more compounds, it is desirable that carry out temperature control of each boat into 
which the compound was put, and it carries out vapor codeposition according to an individual. 
[0066] Furthermore, in order to prevent oxidation of the organic layer of a component, or an electrode, it 
is desirable to close a component top with a closure plate etc. In order to prevent trespass of moisture, 
an adhesive resin layer is used for a closure plate, and it pastes up and seals a closure plate, closure 
gas — Ar, helium, and N2 etc. — inert gas etc. is desirable. Moreover, the moisture content of this 
closure gas is 100 ppm. It is 10 ppm more preferably hereafter. It is 1 ppm especially hereafter. It is 
desirable that it is the following. Although there is especially no lower limit in this moisture content, it is 
usually 0.1 ppm. It is extent. 

[0067] Especially glass is desirable, although it is plate-like preferably as an ingredient of a closure plate 
and the transparence thru/or translucent ingredient of glass, a quartz, resin, etc., etc. is mentioned. As 
such glass material, although the field of cost to alkali glass is desirable, the thing of glass presentations, 
such as soda lime glass, lead alkali glass, borosilicate glass, aluminosilicate glass, and silica glass, is also 
desirable. Glass material without surface treatment can use it cheaply with soda glass especially, and it 
is desirable. As a closure plate, a metal plate, a plastic sheet, etc. can also be used besides a glass plate. 
[0068] A closure plate may adjust height using a spacer and may hold it in desired height. As an 
ingredient of a spacer, a resin bead, a silica bead, a glass bead, glass fiber, etc. are mentioned, and a 
glass bead etc. is especially desirable. Although a spacer is usually the granular object to which particle 
size was equal, as long as especially the configuration is not limited and there is no trouble in the 
function as a spacer, it may be various configurations. As the magnitude, the diameter of circle 
conversion is 1-20 micrometers. It is 1-10 micrometers more preferably. It is 2-8 micrometers 
especially. It is desirable. The thing of such a diameter is 100 micrometers of grain length. It is desirable 
that it is [ following ] extent, and although especially the minimum is not regulated, it is usually a 
diameter and more than comparable. 

[0069] In addition, when a crevice is formed in a closure plate, even if it uses it, it is not necessary to 
use a spacer. As desirable magnitude in the case of using it, although it is good in said range, it is 2-8 
micrometers especially. The range is desirable. 

[0070] It may be beforehand mixed into the adhesives for closure, or a spacer may be mixed at the time 
of adhesion, the content of the spacer in the adhesives for closure — desirable — 0.01 - 30wt% — it is 
0.1 - 5wt% more preferably. 

[0071] Although the stable bond strength can be maintained as adhesives, and it is not limited especially 
if airtightness is good, it is desirable to use cation hardening type ultraviolet curing mold epoxy resin 
adhesive. 

[0072] In this invention, as a substrate which forms the organic electroluminescence structure, a crystal 
substrate, for example, Si, GaAs, ZnSe, ZnS, GaP, InP, etc. are raised, and an amorphous substrate, for 
example, glass, a quartz, etc. can also use for these crystal substrates a crystalline substance and the 
substrate in which the buffer layer of amorphous or a metal was formed. Moreover, as a metal substrate, 
Mo, aluminum, Pt, Ir, Au, Pd, etc. can be used, and a glass substrate is used preferably. Since a 
substrate becomes an ordinary light ejection side, it is desirable to have the same light transmission 
nature as the above-mentioned electrode. 

[0073] Furthermore, many this invention components may be arranged in on a flat surface. The 
luminescent color of each component arranged in on a flat surface can be changed, and it can be made 
the display of a color. 

[0074] The luminescent color may be controlled using the color conversion film which contains the color 
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filter film and the fluorescence matter in a substrate, or the dielectric reflective film. 
[0075] What is necessary is to adjust the property of a light filter according to the light in which an 
organic EL device emits light, and just to optimize ejection effectiveness and color purity, although what 
is necessary is just to use for the color filter film the light filter used with the liquid crystal display etc. 
[0076] Moreover, if the light filter which can cut the outdoor daylight of short wavelength in which an EL 
element ingredient and a fluorescence conversion layer carry out optical absorption is used, the 
contrast of the lightfastness and a display of a component will also improve. 

[0077] Moreover, it is good as for instead of a light filter using an optical thin film like a dielectric 
multilayer. 

[0078] Although the fluorescence conversion filter film is absorbing the light of EL luminescence and 
making light emit from the fluorescent substance in the fluorescence conversion film and performs color 
conversion of the luminescent color, it is formed from three, a binder, a fluorescence ingredient, and an 
optical absorption ingredient, as a presentation. 

[0079] As for a fluorescence ingredient, it is [ that what is necessary is just to use what has a high 
fluorescence quantum yield ] fundamentally desirable for absorption to be strong in EL luminescence 
wavelength region. What is necessary is actually, for laser coloring matter etc. to be suitable and just to 
use a rhodamine system compound, a perylene system compound and a cyanine system compound, a 
phthalocyanine system compound (for subphthalocyanine etc. to be included) naphthalo imide system 
compound and a condensed-ring hydrocarbon system compound, a condensation heterocycle system 
compound, a styryl system compound, a coumarin system compound, etc. 

[0080] As for a binder, what can perform detailed patterning in photolithography, printing, etc. is [ that 
what is necessary is just to choose an ingredient which does not quench fluorescence fundamentally ] 
desirable. Moreover, when formed in the condition of touching a hole impregnation electrode, on a 
substrate, an ingredient which does not receive a damage at the time of membrane formation of a hole 
impregnation electrode (ITO, IZO) is desirable. 

[0081] When the optical absorption of a fluorescence ingredient is insufficient, it uses, but when there is 
no need, it is not necessary to use an optical absorption ingredient. Moreover, an optical absorption 
ingredient should just choose an ingredient which does not quench the fluorescence of a fluorescence 
ingredient. 

[0082] Although the organic EL device of this invention is used as an EL element of a direct-current 
actuation mold and a pulse actuation mold, it can also usually be considered as alternating current 
actuation. Applied voltage is usually 2-30V. It considers as extent. 
[0083] 

[Example] Hereafter, the concrete example of this invention is shown and this invention is further 
explained to a detail. 

Scrub washing of the trade name by Corning, Inc. 7059 substrate was carried out using neutral 
detergent as a <example 1> glass substrate. 

[0084] This substrate top was fixed to the substrate electrode holder of a vacuum evaporator, and the 
inside of a tub was decompressed to 1x10 - 4 or less Pa. Subsequently, with reduced pressure 
maintained, aluminum was vapor-deposited in thickness of 20nm, and Li20 was continuously vapor- 
deposited in thickness of 5nm, and it considered as the auxiliary electrode and the electronic notes 
telegram pole. 

[0085] Furthermore, with reduced pressure maintained, it moved to the sputtering system and the 
inorganic electron injection layer was formed at the target at 1nm thickness using what did 5 mol% 
mixing of silicon oxide (Si02) to potassium oxide (K20: 2.0eV of electron affinities). As membrane 
formation conditions at this time, it is 02 to the substrate temperature of 25 degrees C, and sputtering 
gas Ar. It mixes so that it may be set to 1:1, and they are membrane formation rate 1 nm/min, the 
working pressure of 0.5Pa, and charge power 5 W/cm2. It carried out. 

[0086] having maintained reduced pressure — N, N, N\ and NT - tetrakis (m-biphenyl) -1 and Y — the - 
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biphenyl -4 and 4' - diamine (TPD), tris (8-quinolinolato) aluminum (Alq3), and rubrene were vapor- 
deposited in thickness of 40nm as whole evaporation rate 0.2 nm/sec, and were made into the luminous 
layer. TPD:Alq 3 = 1:1 (weight ratio) and this mixture — receiving — rubrene — 0.5-mol% — it doped. 
[0087] Subsequently, with vacuum deposition, TPD was vapor-deposited in thickness of 20nm by 
evaporation rate 0.1 nm/sec, the hole transporting bed was formed, the poly thiophene was vapor- 
deposited in thickness of 10nm by evaporation rate 0.1 nm/sec, and the hole impregnation layer was 
formed. 

[0088] Furthermore, the ITO hole impregnation electrode layer of 200nm of thickness was formed by the 
DC magnetron sputtering method using the ITO oxide target. 

[0089] Glass closure was carried out at the last and the organic EL device (reverse laminating) was 
obtained. 

[0090] In the above, instead of forming an inorganic hole impregnation layer, it vapor-deposited in 
thickness of 30nm, the organic EL device made into the electron injection transporting bed was 
produced, and it considered as the comparison sample with vacuum deposition by making tris (8- 
quinolinolato) aluminum (Alq3) into evaporation rate 0.2 nm/sec. 

[0091] K2 0/Si02 SiO [ as opposed to / as a result of carrying out the component analysis of the 
mixed thin film by X-ray fluorescence / K20 ]2 The mol ratio was 4.9%. 

[0092] When electric field were impressed to the obtained organic EL device, diode characteristics were 
shown, the ITO side was made plus and bias of the AILi side was made to minus in air at it, the current 
increased with the increment in an electrical potential difference, and luminescence which observed 
from the closure plate side and was carried out clearly in the usual interior of a room was observed. 
Moreover, lowering of brightness was not seen even if it carried out repeat luminescence actuation. 
[0093] Next, it is 100 mA/cm2 as an accelerated test. Luminescence brightness and a life property were 
investigated with the fixed current. Compared with the same comparison sample, luminescence 
brightness was completely improving about 10% except having made the conventional organic material 
into the electron injection transporting bed. Moreover, this invention sample was maintaining 80% or 
more of brightness to brightness having reduced the comparison sample by half in 200 hours in 200 
hours. 

[0094] It is thought by having replaced the electron injection layer with the organic compound, and 
having used the chemical stable inorganic oxide as a reason the outstanding life property was acquired, 
by this example, that it is because the hole was blocked and impregnation of the electron to a luminous 
layer was effectively carried out to stability over long duration. 

[0095] The same substrate as the <example 2> example 1 was fixed to the substrate electrode holder of 
a sputtering system, and the ITO hole impregnation electrode layer of 200nm of thickness was formed 
by the DC magnetron sputtering method using the ITO oxide target. 

[0096] The substrate with which ITO was formed was cleaned ultrasonically using neutral detergent, an 
acetone, and ethanol, and it pulled up out of boiling ethanol, and dried. Subsequently, after washing a 
front face UV/03, it fixed to the substrate electrode holder of a vacuum evaporator, and the inside of a 
tub was decompressed to 1x10 - 4 or less Pa. 

[0097] Subsequently, with vacuum deposition, the poly thiophene was vapor-deposited in thickness of 
10nm by evaporation rate 0.1 nm/sec, the hole impregnation layer was formed, TPD was vapor- 
deposited in thickness of 20nm by evaporation rate 0.1 nm/sec, and the hole transporting bed was 
formed. 

[0098] having maintained reduced pressure — N, N, N\ and N' - tetrakis (m-biphenyl) -1 and V — the - 
biphenyl -4 and 4' - diamine (TPD), tris (8-quinolinolato) aluminum (Alq3), and rubrene were vapor- 
deposited in thickness of 40nm as whole evaporation rate 0.2 nm/sec, and were made into the luminous 
layer. TPD:Alq 3 = 1:1 (weight ratio) and this mixture — receiving — rubrene — 0.5-mol% — it doped. 
[0099] Furthermore, with reduced pressure maintained, it moved to the sputtering system and the 
inorganic insulation electron injection layer was formed at the target at 1nm thickness using what did 5 
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mol% mixing of silicon oxide (Si02) to potassium oxide (K20: electron affinity 2.0). As membrane 
formation conditions, they are the substrate temperature of 25 degrees C, membrane formation rate 1 
nm/min, the working pressure of 0.5Pa, and charge power 5 W/cm2. It carried out. At this time, carrying 
out 100SCCM supply, sputtering gas is first made into Ar:100%, an inorganic insulation electron injection 
layer is formed and continued to 0.5nm thickness, and it is Ar/02. : The inorganic insulation electron 
injection layer was formed to 0.5nm thickness, carrying out 100SCCM supply as 1/1. 
[0100] Furthermore, with reduced pressure maintained, Li20 was vapor-deposited in thickness of 5nm, 
and aluminum was continuously vapor-deposited in thickness of 20nm, and it considered as the 
electronic notes telegram pole and the auxiliary electrode. 

[0101] Glass closure was carried out at the last and the organic EL device (forward laminating) was 
obtained. 

[0102] K2 0/Si02 As a result of carrying out the component analysis of the mixed thin film by X-ray 
fluorescence, the oxygen content of a lower layer (membranes are formed without 02) was about 70 
usual%. 

[0103] When the electrical potential difference was impressed between the hole impregnation electrode 
and the electronic notes telegram pole and having been driven like the example 1, it checked from the 
substrate side and the almost same luminescence as an example 1 has been checked. 
[0104] Scrub washing of the trade name by Corning, Inc. 7059 substrate was carried out using neutral 
detergent as a <example 3> glass substrate. 

[0105] This substrate top was fixed to the substrate electrode holder of a vacuum evaporator, and the 
inside of a tub was decompressed to 1x10 - 4 or less Pa. Subsequently, with reduced pressure 
maintained, aluminum was vapor-deposited in thickness of 20nm, and Li20 was continuously vapor- 
deposited in thickness of 5nm, and it considered as the auxiliary electrode and the electronic notes 
telegram pole. 

[0106] Furthermore, with reduced pressure maintained, it moved to the sputtering system and the 
inorganic electron injection layer was formed at the target at 1nm thickness using what did 3 mol% 
mixing of a germanium dioxide (Ge02) to the oxidization rubidium (Rb20). As membrane formation 
conditions at this time, it is 02 to the substrate temperature of 25 degrees C, and sputtering gas Ar. It 
mixes so that it may be set to 1:1, and they are membrane formation rate 1 nm/min, the working 
pressure of 0.5Pa, and charge power 5 W/cm2. It carried out. 

[0107] having maintained reduced pressure — N, N, N\ and N' - tetrakis (m-biphenyl) -1 and 1' — the - 
biphenyl -4 and 4 ? - diamine (TPD), tris (8-quinolinolato) aluminum (Alq3), and rubrene were vapor- 
deposited in thickness of 40nm as whole evaporation rate 0.2 nm/sec, and were made into the luminous 
layer. TPD:Alq 3=1:1 (weight ratio) and this mixture — receiving — rubrene — 0.5-mol% — it doped. 
[0108] Subsequently, with vacuum deposition, TPD was vapor-deposited in thickness of 20nm by 
evaporation rate 0.1 nm/sec, the hole transporting bed was formed, the poly thiophene was vapor- 
deposited in thickness of 10nm by evaporation rate 0.1 nm/sec, and the hole impregnation layer was 
formed. 

[0109] Furthermore, the ITO hole impregnation electrode layer of 200nm of thickness was formed by the 
DC magnetron sputtering method using the ITO oxide target. 

[01 10] Glass closure was carried out at the last and the organic EL device (reverse laminating) was 
obtained. 

[01 1 1] In the above, instead of forming an inorganic hole impregnation layer, it vapor-deposited in 
thickness of 30nm, the organic EL device made into the electron injection transporting bed was 
produced, and it considered as the comparison sample with vacuum deposition by making tris (8- 
quinolinolato) aluminum (Alq3) into evaporation rate 0.2 nm/sec. 

[01 12] Rb2 0/Ge02 GeO [ as opposed to / as a result of carrying out the component analysis of the 
mixed thin film by X-ray fluorescence / Rb20 ]2 The mol ratio was 2.9%. 

[0113] When electric field were impressed to the obtained organic EL device, diode characteristics were 
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shown, the ITO side was made plus and bias of the AILi side was made to minus in air at it, the current 
increased with the increment in an electrical potential difference, and luminescence which observed 
from the closure plate side and was carried out clearly in the usual interior of a room was observed. 
Moreover, lowering of brightness was not seen even if it carried out repeat luminescence actuation. 
[0114] Next, it is 100 mA/cm2 as an accelerated test. Luminescence brightness and a life property were 
investigated with the fixed current. Compared with the same comparison sample, luminescence 
brightness was completely improving about 10% except having made the conventional organic material 
into the electron injection transporting bed. Moreover, this invention sample was maintaining 80% or 
more of brightness to brightness having reduced the comparison sample by half in 200 hours in 200 
hours. 

[01 15] It is thought that it is because the hole was blocked by having replaced the electron injection 
layer with the organic compound like the example 1, and having used the chemical stable inorganic oxide 
and this example carried out impregnation of the electron to a luminous layer to stability over long 
duration effectively as a reason the outstanding life property was acquired. 

[01 16] In the <example 4> example 1, the principal component of an inorganic electron injection layer is 
replaced with potassium oxide (K20). Lithium oxide (Li 203), sodium oxide (Na20), caesium oxide 
(Cs20), A calcium oxide (CaO), a strontium oxide (SrO), the barium oxide (BaO), Yttrium oxide (Y203), 
an oxidation hafnium (Hf02), When one sort of an oxidization terbium (Tb 203) and a thorium oxide 
(Th02) or two sorts or more should be contained and also the organic EL device was obtained like the 
example 1, the almost same result as an example 1 was obtained. 
[0117] 

[Effect of the Invention] As mentioned above, according to this invention, it has the merit which an 
organic material and an inorganic material have, and it is long lasting, effectiveness is improved, and an 
organic EL device with low operating voltage can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view having shown the example of a configuration of the organic 
EL device of this invention. 

[Drawing 2] It is the outline sectional view having shown other examples of a configuration of the 
organic EL device of this invention. 

[Drawing 3] It is the sectional view of the organic EL device of the two-layer structure of having a hole 
transporting bed. 

[Drawing 4] It is the sectional view of the organic EL device of the three-tiered structure which has a 
hole transporting bed and an electronic transporting bed. 
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[Description of Notations] 

1 Substrate 

2 Hole Impregnation Electrode 

3 Electronic Notes Telegram Pole 

4 Inorganic Insulation Electron Injection Layer 

5 Luminous Layer (Organic Layer) 

11 Substrate 

12 Hole Impregnation Electrode 

13 Electronic Notes Telegram Pole 

14 Hole Transporting Bed 

15 Luminous Layer 

16 Electronic Transporting Bed 
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[#W8l!#©tSffl] 
f 3Sfn#3eVJKT©&<b'B5£^&U cnK»fiJ«»«« 

if. 

T> mt^f^-VA (Ge02 ) *3«fctf/*fcttSMb 
->U3> (S i 0 2 ) ©*«EL* 
f . 

(Ge02 ) fe<k^/*fctti6ft-> , Ja> (S i O2 ) 
Hdte£e£^{C*fLT. Ge02 *±^/*fc«S i 
0 2 gl#T50 mol%«T^*-f Sfflt^l JfcB2ffl 
#«EL*f. 

[»*S4] WK^^tUT, *ffc'J^A (L i 
2O3 ) , g^b^h'J^A (Na 2 0) , HMfcaU^A 

(K 2 0) , KflSJUfS^A (Rb20) , ttfc-fci^A 

(Cs 2 0) , SHfc#;U->^A (CaO) , Ift^hD 
>^^7A (SrO) , IMbA'JtfA (BaO) , Kft-f 
•yMJ^A (Y 2 0 3 ) , lfly\7 = l>A (H f O 
2 ) , mtTftWA (Tb203 ) is&zmibbVV 

a (Tho 2 ) ®ias&«2a£U:S"Sr*rr*»jjsH 

L5fH% 

1 ~ 6 © ^-rn*»©#« e l $f. 
[»*S7] s«±k. d>fc<ifc*-jw$A«« 

tbxmf &fn#3eV^T©8HfciB)£^rU cnK£ 

u 

«**»**^t*<±#©Mlff0 1/5~4/5i«Bl 
O2 £1~9 9%gg^inLT3S9©gB#£f£ 

[§H#9 9] H#E6*fc»* 7 ©fir*EL 
[0 0 0 1 ] 



(2) 

2 

[0 0 0 2] 

©*-JMiittli. «f*«tt£*U*0»t»383fce:3K-r 

TztTUiA I q3 »a»&fc4*r«5eftJi*«Jiu 

fc. MgAg fc£0tt*HR©/hS tomMim&lsfcM 

jg(D«*if tl/T^S. 

[00 03] insttift^nTi^ifiiti/t 

5. 

[0 0 0 4] 2 «$£©#!£ LTtt, ^-MAfli 
[0 0 0 5] H3*J.fctfB4K. #*EL3Hf ©f^«W 

[0006] @3iraMi i±ictstt^nAc*-;i/?£ 

A«S1 2ttfaAlIl 3 0|BJKW*^»T»* 
fr-JHSiiiJI 1 4t^il 5«3nt^5. C© 
Mil 514. «?tt&M®ttflB<bXfclsT<r> 

[0007] buts*. mm.i i±\zmn<bnrz^-)u 

30 £A*I 1 2 tlfftAtl 1 3 ©IHfc*r«Mfc£ttT» 

5*-;M£i£ii 1 4 tfgftji 1 5 t«f mmm 1 6 

[0 0 0 8] cnStiELXfCSUTtt. 5&fflb 
f 14, ISSWtC^-JUaAttffit, tfaAtlt^t 

u cn6««WA^a*«k <*-;!/• if sffiAliji 

m&\zhmmtf&>z. sfc. #«»ig©^b%>LED, 
40 LDK«^*£*L<**i*i^3HH**LT^s. 

[0 0 0 9] #&*m*4Jt£««Jigffifc *>©## 

<, «aAh©^«EL*^£ffl«fiS»tt?-.6fc«> 

[0010] ^$TO±i:M»JKiL. IS 
[0011] £©J:3&raH£#ifc-r*fc«>l;:, **» 

50 m^enxi^. w«*-;maiJB«rai 
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■5. £<D£ots.&$il$, %f&W,2 6 3 6 34 1f, &m 
¥2-139893 n&m. ftfflW- 2-207 4 88*1 
Wf6- 1 1 9 9 7 3% v «T*tt*nTH5 

[0012] 

t. awwacBsn. »fp«flE««fi<. fiaxniti 

[0013] 

[»)a*«Pft-r*fc«»o^R] roi^&IWd TIE 

(i) ~ (9) ©ir>-rn^©«riEK:j:o^sn*. 

(1) S«±!c, ^-^AllitfftAfSt^ 

(2) HfrtB*s««^aAStt> *^»ti/T. i^b 

y;WV-££ (Ge0 2 ) isJ:tf/SfcttlfeflS>''J3> 
(S i 0 2 ) £^*Tf5±f2 (1) ffltiEL*f„ 

(3) !9B25fe€l«»tbT©»fl;y;Uvn^A (Ge 

0 2 ) iJ:tf/*fcB8[bi' l J3> (S i 0 2 ) ffi 
B±jSfl-fc»LT. Ge0 2 *«t^/SfcttS i 0 2 « 
ST5 0 mol%«T-sWT^>±fB (1) (2) © 

(4) lit[iE5fej£#<hL-T. SKb'J^A (L i 2 0 

3 ) , SHbXMJ^A (Na 2 0) , KflS*U">A (K 2 
O) , K<b;Hf>?^A (Rb 2 0) , $Hb-fe->^A (C 
s 2 0) , Hfl;*;W->"?A (CaO) , &{b7.hn>^ 
*A (SrO) , SHbAU^A (BaO) , ift-fyh 
USA (Y 2 03 ) , KflSA^SA (Hf0 2 ) , K 
{bx;HfSA (Tb 2 0 3 ) iS<ktfBMbHJSA (Th 

o 2 ) (Dia^fc«2a«±$^#T-g>±iB (i) ~ 
(3) m^-rnfrommELm^o 

(5) a«±k:. M<it)ttfaAtti, as«sse 
m&n^QiAmt. wtmt* *-;^A«st^i* 

«JBSftTl^4±8B (1) ~ (4) «)lifft*OtlE 

(6) HtH2«sii«^aA««, ws&mfwtc&sta^ 

(i) ~ (6) ©ir»rn*fiD*«EL*^. 

(7) s«±jc. 6!>fc<t*>#-;i<aAm«i, *« 

It. illfttAIi. *FftA«tti 3 
tlT^-3±f2 (6) ©tiEL^f. 

(8) mir&xmmtmmmt<Dmiz. t^tix 



(3) 

*SlnA*;i£fr<£ft©fliff©l/5~4/5jSBIL 

o 2 ^i~9 9%m&mQLTm<o<D%i>tt$:f$.m 

(9) ±12 (6) (7) ©tiELlfJfS 

±12 (8) ©W1*EL*^©gjg*ffi. 
[0 0 14] 

tc. ^-^aAiSitfttAiffiiswb, cne>© 

io W«ELifT$oT. Htrf2tt^aAttffii^r«B<!:© 
mtc«. ±rit^<hLT«^«?P*3eV«T©^b«!)*-g- 

ffiA«^#1--5>o 
[0 0 15] Cffli^l:, «^-a»*3ev£Jl"F©Kft«i 

^ttm^aA^i-r^^ttcto. ifftAii^e.^ 

e>STaA«^©*-;U©SH!iSrffll©IT-5 £ h.ifi~£ 

e*#T©{t*H*«3. 0eVgg£tTT»9, A*>H 
**y7tt5~8eVgft£tt*©T% f^aAlffi*^ 

i < If ^SAts c t^'t f , *-;u© 
so [0016] i«eittiffiAi®±)«»ii, tfi 

fD#3eV£tT. SfSKttO. 8~3eV©SMfc«n?* 

«. BfcUffi (L i 2 0 3 ) , WUti-bWA (Na 
20) , 1Mb* USA (K 2 0) , Kfb^fcfv'SA (Rb 
20) , SKbilvSA (Cs 2 0) , gtfb^UvSA (C 
aO) , iftXhnyf^A (SrO) , SHbAUSA 
(BaO) , Ift-fyhU^A (Y 2 0 3 ) , *ffcA7 
:^SA (Hf0 2 ) , gKbxJUfSA (Tb 2 0 3 ) 43 
40 J;tfgMbr-USA (Th0 2 ) &0<-?*«. 
Cin60Blfl2«ttia*fctt2aJK±*ffl^«^i:**ir 

[0 0 17] ££$#<i:UTte, *a«Wc;tt«l/T*>!ft 

>' (S i 0 2 ) &tti/±1t\im.Wffr'*—*j2* (Ge 

o 2 ) jijfsiK c:ns^5CJ:o±ric»o»{b« 

C»UT. S i 0 2 *J:tf/*fcttGe02 **T. ft 
$K(i5 0 molX&T. »l£0. 8~5 0 molX^fr 

so [0018] ±E©£SMfcfctt. a*fl#SIMU£'r# 
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[0019] mmmm&n?&\m\t, /of^7^ 

[0 0 2 0] ttVHft OMBd*) . fc«fctfA*>h** 

ftS (xps) *ic«fcD. ;t>F*t7^ottt»3tai 
[0021] iiiitti^aAifflfitiTii * 

[0 0 2 2] ft«ftflH&t?&AJI®J**&LTtt. * 
dSiJEEte&H**. 0. 2- 1 Onm. 4#(C 1 — 1 Onmgg 

[0 0 2 3] ±EO«6*«*tt« ; faAJi©»ifi*j*t 

[0024] mmmm&n?&Amzxrty*m-vMtfi 

Xrty*m<DZ.Ayii>flX<DE.tllt, 0. 1 
~lPa©«H**»*Uti. Z/1y9iJ7>it* m^(DXn 
»^Sli:*ffl3n4^iStt*7, #Jx.tfAr, Ne, 
Xe. jB«fcJ:DN2 Srffl 

^^X(ClJP^02 £1-9 9%ggig-&LTt>«fcl>„ ^ 
[0 0 2 5] *8«£S^aAJl£*lJf-f-5l&. mm 

*s«@^aAS^2stc^ttT«g-rsi:j;^„ -r 

^(t*OBIJStt^#©l/5~4/&gfl[fr*. 

mioe 0-9 oxeswti/K mm* 

li. *fl;L<tel 0%a±. #K2 0%W±T£-5„ * 

[0026] zrty zfetLTitRFnmzm^fzmm 

tt, »£L<teR FA/V^TO. l~10W/cm2© 
«H*«j(f*U<. BtRl'- MiO. 5- 1 Onm/min . 
#{C1 ~5nm/min ©ffiBrtWi; Lt^. 

[0 0 2 7 ] J#$|l$©»£fi&<!: LTtt, ( 2 5 

■C) ~1 5 O'CggT-ifcS. 

[0 0 2 8] tt^j£A«®**^«. tittVHftottKfif 



(4) 

6 

*?£L<. #J*Ji, K. Li. Na, Mg, La, C 
e, Ca, Sr. Ba. Al, Ag, In. Sn, Z 
n. Z r «©#*7C*Hi#. * fctt££14£fa±£-a--i> 

£*«#*Llr>. ^^StLTd tajxtfAg - Mg (A 
g : 0. 1 — 5 0 at %) , A 1 -Li (Li : 0. 01 
~12at%), I n • Mg (Mg : 5 0-8 Oat%) . 
A 1 • C a (C a : 0. 01-2 Oat%) %$&mi Ztl 

[0029] mT&\mmmm<Dm2te, tfaA*+ 

»ffA4— 3££t±©J¥SfrntfA<» 0. lnm£U:. 
$T£L<«0. 5nmJ^±. «rt 1 nmJ^LhtTntf <£l^. 

~5 o onnestrntfin. ifaAti©±nii. 

[0 0 3 0] *&«J«ffi©JP$te, « J f-aA$S&*&«« 

», -S«±©IP^i:Tn«J:<. »£L<tt5 Onm« 
20 L S^lclilOO nni^±. If C 100-5 0 0 nm©«S 

[0 0 3 1 ] fsti&Uffite. 

[0032] m?Q.\mm£ffi®nmt&w-&tz£te<D 

IStbTIl 1#(C$iJE«^^^. 0~5 0 Onm 

[0033] *-;uaA«ffitt»«. *-^ftAl^ 

tt*S»4. 5-5. 5eV©«jK#»£Hr>. 
«. »K-^BMb'f >v^A (I TO) , 
ft-f>y^A (I ZO) . KftOy^A (I n 2 0 
3 ) . K<tXX (SnC>2 ) &£ZfimitW&l (ZnO) 

io (D\,^nfr&Mm&it\sizb<Di!>w$. Li/>. envois 

I n2 O3 JC:*f-rSSn02 ©jg^-ittt. l~2 0wt 
%. S^»C«5~1 2wtS6*W*L^. I ZOT 

fflln 2 O3 C»t*Zn02 ©ig^lttt. M%. 1 2 
-3 2wt%SgT"&-5„ 

[0 0 3 4] *-;u£A*Stt. ttWHUcfcilS'^Sfc 
to. fft->'j3> (S i O2 ) ^tLTHTfeiK 
g?{fc->'Ja> (S i O2 ) ©^ffft«. I TO(C*f-T-5 
S i O2 © molJtT'O. 5-1 0Xeftj&«»SLH. S 

50 i 02 *^w-r4^tc«t d. 1 Tooftmm&tf®*: 
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[0035] %zmKi\&Tm<Dmm\$. m^tmAmm, 

a* 4 0 0-7 0 Onm, «r£€r$fi3fc#K**-r*3fc»8*i 
[ 0 0 3 6 J m@©/¥£ te, 5 0 ~ 5 0 0 nm, 5 0 

emus. t. +#&»*a«»5n 

[0037] ^mmcommEhm^it. mzimuz^ 
Tct^tc. i /m^ttAma 2 /*s«ie»tt«^tt 

A (*««k:*--JM£AWia»**. ) -tfi&icffljf £ 

1 A*« 3 5 /as*«*tt«?-ffi A 

!4/tfftAil2 t^Mi^asanfe^^tLTt) 

«fc^. C©«£, &ttt«^£AJIfcLhi2 2JIi|8jg£-rn 
tt. j£«Of8JtJi*SEb, *-^aAfii£Jf. 

[0 0 3 8] Sfc, ±B*W©SI^I4. 

n (*s«^»tt«^aA)i) *$«tz;»3tH/««ji/«s 

[0 0 3 9] X%JI». '>&<£fc3B3fc*Hl::H-5-T* 
[0 0 4 03 5B3tJitt. GE?L) fei^fffflft 

[0 04 1] SSJfcJitt. j85.fi J: D. »E*©»3t«<!D 

tt. abtc^-;uaA^Kl«, «-f»aJi»*#LTir» 

[0 0 4 2] #-;|/&A*2IJitt. *-mW*6 



(5) 

«? 

[0 0 4 3] Mifflin, *-;uaA$ii*Ji©«££ 

<, »A#&(Zj:t>Tt>Aa:««t. 31^5-5 0 Onmg 

0~3 0 0niiit5^tW$L/K 
[0 0 4 4] #-;UttAMl£Jl©ffSiS«fctflI-?MI2£fli 

f$iHSit*fctti/i o~i ofssg«t-rn«cfc 
*-;u©ttAJit<i2iJii*»»t*«^a, iiAi 

telnm«±, *3l)lttlniiiet±fr*0**fi t *b^. - 
©ttcSAI, «52tB©JP£©±l&«. as, ftAI 
T5 0 Onm&g. $|jiJlT5 0 0 nm@gT-&-5. ^©<t 
5J6:iWCOl»T»4. aAHiEtJf £2B!£tt3i£t>|S| 

ct&s. 

[0 0 4 5] WWELSR^roffiJttBJCtt. 
20 S^tt^Ri: LTtt, MAtf, #MBS 63-26469 

sn4^< tt> lmtmvf e.ft*. mjx (8 

U>BWW*. fh57iz^yl>, 7>hy-t 
>, ^Ul/>, 3D^>, 12-7^D^iJ/>Mft: 
**«*»f&n*. $#^¥8 - 1 2 6 0 O^ii 

41 WIf 6- 1 1 0 5 6 9^) \zUm<07 3l-)17 > 
30 h y-t >mm». &ffl¥- 8- 1 2 9 6 9 

6- 1 1 44 5 6f) (CK«6©7 L h77 l J-;UX5 i >» 

[0 0 4 6] *na#T»3t3WIIBa*^ h*K 

-5{b-&%ra^**«o. oi-iowtx, asirteo. 

l~5wt* T*5J:tiWff*l/H. *AhttK£»*£ 

*. . 

[0 0 4 7] *7h«IilTll *yyy9MWM» 

SEfifttSTJ^r-JA^jlftH,^ c©<te> 
£7JU3=£A8#i CTtt, «fHJBB6 3 - 2 6 4 6 9 

2 # mW- 3- 2 5 5 1 9 0^, ftmW- 5- 7 0 7 3 

3 ^t, ^P^^P 5-2 5 8 8 5 9^, 6-2158 
7 4^K^£nT^-5 ; b©£Ptf3C£#T'£-5o 

[0 0 4 8] A*WtC«, St*, h'JT. (8- + yj/ 
so 7b) TJUS^^A, k*7> (8- + 7U;7h) 
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y^A, k*X (^>V* { f } — 8 -*J 'J J v h) X 

£7. (2-/fjH8-+yuy7h) 7^5x3 

A**-/F, MJX (8- + /U;7M Ov^A. 
FUX (5-^^-8 -^y >J7^h) 7A-SX'} 
A, 8- + yj/7 h'J^SA. hUX (5-^PD- 

8-^yuy^h) ijvvj*. kx (s-^na-s- 
*y u y ^ H #ji/S"7A. 5, 7->»i7n;u- 8-* 

y U y 7 h7;P$X^A. HUT. (5, 
8-bKn*y*/U/7h) 7;USx<}A. #'J [ffi 

Si (ID -k*x (8 - 1 kd+->- 5 -*y »j— ;w y io 
[0049] it, s-t/uy-^sftiwoiSJims 

© If tC ffi © BE 14 T * # T 5 7 ; U 5 X "5 A fg ft: T $> i T 
t) t k<, iCi^^feCiLTH k*X (2-^^)1- 
8-^yjy^h) (7x7 5 h) 7^5X^(111) 

, kx (2-y^^-8-^y uy^ h) (*;n-- 

^l/'/7M 7;U5X>7A (III) . kX (2-y^JU- 
8- + yij;5H (y^-^l/ 1 /^ h) 7;i/$X'7A 

(ill) . kx (2-y^;i^-8-+y uy 7 M (^7 

7;W5X>7A(III) . kX (2-y^;u 20 
-8- + 7U/7h) (Wh-7x^7i7 7H 

7;u5^r7A(iii) . kx (2 -y^;u- 8 -+y u y 
7H (y^-7x^;U7xy 7 h) 7;w = x'7A(ii 

I) , k'X (2-^ff-8- + ;U77h) 
7x-;l/7xy^h) 7;U5-'7A(III) . k'X (2- 

y^;u-8-+y uy 7 h) (2, 3-/^^7xy 

5M 7;U5X>7A (III) . k'X (2-y^;i/-8- + 
yjy^h) (2, 6-y^f^7x77h) 7M- 
^A(III) , k'X (2-/ff-8-^7'J77h) 
(3, 4-y/^|/7x/7M 7^Sx9AUII) . so 

k*x (2-y^-8-+y uy^h) (3, 5-vy 

W7x/5h) 7;l/SX«7A(IH) . k*X (2-y^ 
^-8-+y'J77h) (3, 5-v-tert-7"^7 
xy^h) 7)IS.—VA(U1) . kx (2-y^;u-8 
-*yjy5h) (2, 6-y7xZJl/7x/7h) 7 
;i/5X>y-A(lII) . kX (2-/^-8- + /U;5 
h) (2, 4, 6-h'j7x^7x7 7h) 7JI/5X 
■7AUII) . kX (2-^ff-8- + y'J/7h) 
(2, 3, 6- hU^f;i/7x;7 h) 7^SX<?A(I 

ID , kx (2-y^;u-8-^y uy^h) (2, « 

3, 5, 6-fh7/f^7x77h) 7;U5x£A(I 

ID . kx (2-y^;u-8-^y uy^h) (1-7" 

7h7h) 7;P$X>7A (III) . k'X (2-*^- 8 

-^yuy^h) (2 —jr-7 h) t^sxsa (11 

I) . k'X (2, 4-y/f;i/-8-*yU/7h) 
(Wh-7x^7x;5h) 7;i^X-5A (III) , 
kX (2, 4-y/^-8-*yiJ/7h) (A5- 

7x^;U7xy^h) 7;usx»7A(iii) . kx (2, 

4-y/5 1 jl/-8-*>'U/7h) (y * - 7 xX;|/7 
x/7h) 7JI-$X'7A(II1) . k'X (2, 4-y^? so 



/0 

;i^-8-+yjy^h) (3, 5-^^71/7 

h) 7;l/=X-7A(III) . kX (2, 4-y/^-8 
-^yjy^h) (3, 5 -^-tert-7^^7xy 7 

h) 7;i/5x^A(iii) . kx (2-y^;p-4-x^ 
;p-8-+yjy^h) 1^/7 h) 7;usx 

•7A(iii) . kx (2-y^;i/-4-y h+->-8-+ 
yjy^h) (;i7-7xzji/7x;7h) j^s- 1 ) 
Adii) , kx (2-y^;u-5-v7y-8-^yj 

/7h) (:*;i/b-7UV*7 M 7^5-'7A(III) . 

kx ( 2 - 6 - h u 7)^n^f^- 8 

•jy^h) (2-t7h5h) 7;USX>7A(III) 

[0 0 5 0] kx (2 -*3-)V- 8 - + yj 

/7H 7;U5X-7A(IH) -u-t+V-t'T, (2- 
^f^-8- + 7'J/7M 7^5-"7A(III) , k'X 

(2, 4-y^^-8- + ;U7 7» 7;l/$X'7A 
(III) -M-^V-kX (2, 4->?y5 1 ;u-8- + 
yjy^h) 7;u = nr7A(iii) . kx (4-x^;u- 
2-y^-8-+yjy^h) 7jusx>7A(III) - 
w-*+v-k'7x (4 -x^;w- 2 -y^yk- 8 -*y 
u/7F) 7;u5x^A(iii) . kx (2-y^;u-4 
-y h+->+yjy 5 h) 7;usx-7A hid -n—t 
*v-kx (2-y^;u-4-y h+v^y u/7 h) 

7;i/5x-7A(IID . kX (5 -->7y - 2-*?)l- 

8-+yj/7b) 7;u5x^a(iid -m-^-^v- 
kx (5-->7y-2-y^;p-8-^yjy^h) 7 
;i/5x^A(lll) . kx (2-/?;i/-5-h'J7M 
py^;u- 8 -^yj y 7 h) t^sz^a (in) -m 

-t+V-b'T, (2-^fJl/-5-hU7JWD^f;l/ 
-8-*yU/7h) 7;U5X-7A(III) |T*^Tt) 

[0 0 5 1] I©S*©*XhMil/TH #M¥8 

- 1 2 6 0 0 mm¥ 6 - 1 1 o 5 6 9 n) trie 
m<Dyx.=.)i7>b7±>mmft*>¥fm¥-8- 1 296 

9*tii$8 (M¥6-l 1 4 4 5 6^) lCte«©7 h 5 
[0 0 5 2] ^7t^ttm^^ii@<£:*^fet)©TS)oT 

fej;<. ^©i-s^a^tthux (8-+yjy7h) 

7)1/Sz^ A«4ftfflt 4 1 1 *f|f * 1/K Cin^©^: 
[0 0 5 3] ^^c, ^7t«(i> £>S(c^i;t, 

%> i m<D*-)itZAmmmt?;®t'j>ti.< t*i man 

«. 0. 0 1~2 OwtX . S^lCttO. 1~1 5wt% i 
[0 0 5 4] ig^HTfi, *1-'J70*7t>^fi«/t 
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[0 0 5 5] SftliKfflt»6n6*-;tffiA(iattft^ 

lll&<M:#ttT»*HJ7x:i;U3?73>R*#. 
KttX5 L U;U7S>BI**, 7J#ifc|sg£gl£#07S> 

[0056] m^&Amm&cDitsyotLTit. */u 

h) 7;W5^^A (A 1 q3 ) itfJffSL 

±ffi©7x:z;i,7>h5-fe>8ii*#. 
7 'J - JHf >»»#Sffl tff S t K 
[0 0 5 7] *-;HxAi&i£JIffl©ffc^<hLT«, $ 

[0058] z.<Dm&<DU-svc\t* *-n^n©**'j7 

»»«t4 l lr , J7««KJ:*A«. -ASWlCte. 

dttOttttftt. 1/9 9-9 9/1. $e>»Cif^b< 
lil0/90~90/10, #(Cff S KIJ20/80 

~8 0/2 oe*itt4«k'5K:-r*c:t*WSUi'». 

[0 0 5 9] ?g£Jf©Jii£te. ^B-BCffla 

ff$LK A«c«Kttl~8 5nmfr*^t**»*U 
<, £ 6lC«5~6 Oniu 5 ~ 5 0 nm£-f3 £ t 

[0 0 6 0] ji^Ji©»^fetUTtt, a** 

sifts*. mm/u >^-4 , ic»«$-& 

[0 0 6 1] *-;i/ttA«!3ltt^«tt. #Jx. 

«, t#MB8 63-295695 *#Hfi¥ 2-19 

1 6 94W *#H1¥ 3 - 7 9 2 *t£;$S. 4$IP1¥5- 

2 3 4 6 8 1 5-239455 



(7) 

12 

#H¥5 - 2 9 9 1 7 4*»4i«, 4fM¥7 - 1 2 6 2 2 
5 ^4**, Mr mW 7- 1 2 6 2 2 6 ^&«. t#IP§¥ 8 - 
1 0 0 1 7 2 #&$8, EP0650955A1 ^f(CfB« 

tf, rh77'J-M>y-»ft&«l ( h U 7 U — ;W3> 

h'J7'/-;HMM*. <5^/-^8*#. 75 7 2£ 
*T-r***-!i-$>7 4 /-JMB*#, #'J^7i>§TJ 

*#ffflUT<fe«klr*. 2»£JL±£0fffl-r3t#tt. J9>JJB(C 

[0 0 6 2] jfcgfcfcUTRttSnS^lta&Jifctt, 
hUT. (8- + y 7;i/5-7A (A 1 q3 ) 

^uu>Bi*#, try tfusv> 

£©«fc'5fc«£ttHJ* (8- + yJ7 7h) 7;U5^ 

[0 0 6 3] *-;u&ASii£]i. »3teli:fe«fctfWll»m 

so i Mm siTomntiBmAmztiz. mfkttLm&o. 1 

[0 0 6 4] Hffl«»©*fl=«4#KI83e3nttl»*«. 1 
0-*?aKXT<DM£mtL, mmmmteO. 0 1~lnm/ 

sec ggtncwsiK sfc. m^-rmmv 

[0 0 6 5] £n&#H©»jS£*£iR*a:&JBlr>4« 

[0 0 6 6] $t.tc. #?©W«E**«©HMfc*6l!i< 
t». gri©«A£l»<7i£>lC, 
so r. He. N2 ^©5FStt^7.^*W^ Sfc. d 
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13 

<ftltLh#7.<D*#'£Wftte. 1 0 Oppm £*T, £D»£ 
b<ttl Oppm iy,T» IffClilppm «TT**^t*»» 

0. lppm 

[0 0 6 7] i*jt*©*f»£LTtt. #£L 

^^s^x. T)i^y ^-ri&tf^x, ->u* 

#7X T*. gMlO«^^7Xtt/(l^«l;ffifflT't, 

«. 7 P 5X^y;7l£3|£ffl^5;i<i:fcT#£,, 
[0 0 6 8] £fltfcte. X^— y— *fflt»TSS*HSE 

LTH ifflitf-X, ->U*t*-X, TJ^Xfcf-X, # 

x^-- y— «, a*, «[S©»-3fc«[««n?* 
^o^mjwrisjesns x^- 

1~2 0 um , <tO$f*U<lil~l 0 mi > #JC2~ 
8 urn *'L^. CW^&ifigCD&CDfi, JSftlO 

[0 0 6 9] fc*3, i*Jl:«K[affi*»J*bfc*^fc«. 
2 ~ 8 jum 

[0 0 7 0] X^— y— tt. : f*i*jhflB»*3«4 , tSA 

«t»K*»t*x^— y— u<«o. oi 

~3 Owt%, £DJ?£L<«0. l~5wt%T<&-5. 
[0 0 7 1] SaMBtLTtt, ftSEbfc**3§ifll*«« 

[0 0 7 2] *5fiWtlSHT. tiELia#S*)$t 

if, *gi!21£jt Si, GaAs, ZnSe. Z 

nS. GaP, I nPfc£#*tf 6*1. $fc^nf.©ifS 

11 Mo, AK Pt, Ir, Au, P dfti:£ffl^-S> 

[0073] s&k. *mwm^z. ¥ffi±tc#«^ 



(8) 

[0 0 7 4] *«JCfe7^;^-K^*3tttt«ljJl«:$tr 
[0 0 7 5] fi^^-UKte, mihTJ 77"Hf 

[0 0 7 6] Sfc, EL*^#»*Bit£ijiaa«3fc!ftiK 
-£ffl^*Ui\ ^©MOtl* • S*©a> h57 bfcft 
[0 0 7 7] Sim^#«ll©cfc'5^#3f)SSffl 
[0 0 7 8] 1&X&&7j)l5'-mi$. ELftfttDXZ 

[0 0 7 9] BftttHtt. S*69Cttat7t*^iR5p*<fl5 

>#fc^£y) y-7^p-f s Kfcfc^fci • tt^sigHb** 

30 [0 0 8 0] M>^-ll g#WK&7££*87£l/fc^ 

^n-&J»^, #-;i<&a»k (i to, i zo) ©f&Bi 

[0 0 8 1 ] 3t»iR«»tt, «3t«»©5t!»JR*«jeDft 

40 [0082] *%bj©w^el*^«, a*. rn.rn.mm 

IlttSCifcttS. 9M)P«£Ett. aft. 2-3 0 

v gst^ns. 

[0 0 8 3] 

<SSE^J 1 >*77lfii LT3-- >^ttKiSp a D « 7 

[0 0 8 4] ^©ss±sKs**««©a«*;wy- 

so tc@^L.T, WrtSr 1 x l 0-4pa£AT*T«EEUfc. * 
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t^T\ A 1 £2 OnmcoJP$(C^# 

[0 0 8 5] S&fc. 7,^v?mW. 

ic^u $->tvv\z, mittiWA (K20 :m=F-m 

%it)2. OeV) tC^tT^k->'Jn> (S i0 2 ) £5 

5^, 7./^-7^**7.A r ICO2 SI : 1 £tzZ>£olZM 
£U ^^l^-Mnm/min . W)ttKt> 0 . 5 Pa, &A 

[0 0 8 6] $ffi£ffio7c££, N, N, N ' , N ' — 
y- h ^ + X (ra-f7iz« -1, 1' -t'7iz;P 
-4, 4' -y75> (TP D) <»;, h "J X (8-*y 
U 7 7 h) 7JW5=:tf A (A 1 q 3 ) £, ;P7V>i: 
£, £&<7>i£*jIS0. 2nm/seci:bT4 0 nm<75JP$ Id 
^j«U Mitlt. TPD : A 1 q3 =1 : 1 (S 
ftit) . £©2I&#ltC;ftl-T;i^l/>£0. 5mol%b* 

[0 0 8 7] ^*feiC«tD. TPD£^#j£« 

0 . 1 nm/secT 2 0 nmOff $ tc^* LT*-;Hii£JI 
£ffi*fi!cL, #'JfP:*7i>£M«iIS0. lnm/secT 
1 0 nm(Dm $ tc^« L T *-)l>& AH £ U tz. 

[0 0 8 8] S^tC, I TOK^^^-^r^ h^ffl^D 
C-7^hn>7./l-7^U>^i*tc<i:t), D?2 0 0nm 
<D I TO*-^ttAmiIJI£Jgfi£Lfc. 

[0 0 8 9] ^Ktf^XttltLT^ELilt^ G£« 
H) £#7t. 

[0 0 9 0] ±fBtc4o^T. il*-;^Al^«t 
^ftbot;, ^#&(CcfcO. HJX (8-+yj/7 
h) 7)l=i-<yA (A 1 q3 ) Zmmmmo. 2nm/sec 
iUT3 0nm©ffSfcfc*U tt^ftAiftiiJf <h LfcW 

[0 0 9 1 ] K 2 0/S i O2 £&ftX ^Ar- 

te <fcD»fi£##rL7ciSg:lll, K 2 0(C*fT^>S i 0 2 © no 
lJt**, 4. 9%T&ofc. 

[0 0 9 2] fte.nfc^DSEL^tC^'PT, 
E(l*0Ufc:ii5. y-f^-h*#tt^^U I TOffliJS^ 
^7., A 1 L i fflSV'f ■^-7.tCAW77.Lit«^. ttflit 
te, ttffcDifjD (UifltlU ttlt1£{|ijfr <iftfgLT 

[0 0 9 3] ^td, jjDjII4f&£:bT, 1 0 0mA/cm2 (D 

ttAHiiw tit: < mm<D&®v > 

Zf)l\ZVc<. 1 0%gS^»a^±LT^fc $ 
It. Vc®.^y-JM%2 0 0B#raT-»a^¥^Lfc<7){C^ 
LT*^HJit>-/^«. 2 0 0P#^T8 0%K±CDWS 



(9) 

[0094] *mmm\z j: d . «n&jWM«fe&«# 

ay*U fro. %ft«^©W^©&A£$)5li$lc. g 

[0 0 9 5] <*J&0iJ2>*iS0iJl tHAteS***/"* 

10 Slif 2 0 OnmCD I TO*— ;l/&A^ffi!£J£j£bfc. 
[0 0 9 6] I TOtfldcgtSnfcX*** +tt«tSiJ. 7 

T, 1 x 1 0-4pa6<lT*T«EEbfc. 

[0097] mmmz&o* * u^*:7x>* 

Mm&lS. 0 . 1 nm/secT 1 0 nmCDlS£ \zM% LT*- 
^ftAI^i^L, TPD^IfSSO. 1 nm/secT 

20 [0 0 9 8] i)£ffi£&o£:3:£, N, N, N' . N' - 
rh7+X (m-tf7ir)K -1, 1' -k'7i"^ 
-4, 4' -77S> (TPD) i, h'JT. (8-*y 
U/7H 7J1/5X-7A (A 1 q3 ) ;P7V>i: 
£, ^#O3K»»flE0. 2nm/sectLT4 OnmCDJlStC 
jHs*U ^ittfc. TPD : A 1 q3 =1 : 1 (fi 
MJfc) . Z.<Djg£W;:*tLT;i/7V>£0. 5mol%K 

[0 0 9 9] $etc. iSJx£&o£:£S;, 
Ir&U ^-y-j/hfC, K-ft*U^A (K20:«^« 
30 fp?3 2. 0) l:»LTlft>' l Ja> (SIO2) S5 b 

J«IRW-MniB/min . mft1£J]0. 5 Pa, ^A«73 5 
W/cm2 tLL d©t*, ^felCT.A'-y^^T.SA 
r : 1 0 0X£LT1 0 0SCCM#l&Ufca*&fc«tt»fl: 
m^aASSO. 5nmC0^Jp{CfiK^L. »|ttTAr/0 
2 : 1/1 £UT1 0 0SCCM#l&Lfcai5fc««*e« 
fftAI^O. 5nm<DH/SICBgl^Lfeo 
[0 10 0] $e>tC. 2&J££«ofc£$. L i 20S5n 

40 mvmzizmmv. 'mix a \ &2 orm<Dm-z\zMmv 
[0101] Mk&\zti?xm±LxtimELm : ? aEm 
[0102] k 2 o/s i o 2 m&mmzmftxi&ftm 

[0103] ^-;uffiAtt®. m^izxmmmizmEEz 
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[0104] <mm&i3>fl7x&fa£VT?-->>/ 
[0105] ^©»fi±*jts**s«©»«*;u^- 

tCBSbT, 1 x 1 0-4Pa£TFST?«ffiLfc. 'A 

i^T. teSSofcSS, A 1 £2 Onm©JlStcM# 

[0 10 6] M/££«o/ci:3;. T./t-y^g* 

iC&U ^-y-yhtC, nVOlWVI* (Rb20) \Z io 
*ttTK{b^*;UV-^A (Ge02 ) $3 mol%fg£b 

•y^^XArlC02 £1 : 1 tttiiiCjl^U J$K 
k— h 1 nm/min , W>ftK.J]0. 5 Pa. &A*?3 5W/ 
cm2 tLfe. 

[0 10 7] N, N, N' , N* - 

f h7 + X (m-b'7x-;U) -1, 1* -t'7i-f 
-4, 4' -y7S> (TPD) h U 7. (8-*/ 
'J/7h) TJUS^A (A 1 q3 ) £. )l7*U>t 20 
£. ^W<DMmmmo. 2 rim/sect LT 4 0nm©JP$tC 
j»*U ^itlfc. TPD : A 1 q3 =1 : l (M 
SJt) . Z\<DM&V!>lZttLT)l-7U>$: 0 . 5mol%F 

[0 10 8] *W sSitf&tCJcD, TPD£^#jig 
0. lnm/secT*2 Onm©J¥£K^*LT*-;P$Hi§Ji 
«:»J*U #'J^*7x>*aK#aftO. Inm/secT 

[0 10 9] ITOStt?-y7h^ffiV>D 
CV^*ba>7.My^'J >7*8HCJ:D. mm2 0 0m 30 
© I TO*-MAtIISMlft. 

[0 110] S«tcy?7^it±LT*ffilEL^ ($81 
H) 

[0111] ±et*ir»x, »i*-;^Ai*iiEit 

h) 7;W5^<7A (AU3) 2nm/sec 
tlT3 0nm©J¥£lc^»U M^&xmmmt Lfc* 

[0 112] Rb 2 0/Ge0 2 S#»Bt**5tXi»» 
«rC«t0lla«8»WbfcilS*, Rb20(C*ff ?>Ge02 « 
CD nolJt**, 2. 9 %-eh-otz. 

[0 113] »6nfc#«EL*^K:a»**T, 

77.. A 1 L i ffllSV-r ^XlCA'-f 77.L7ci§S\ H8S 
tt, «ffi©*illli£fcKifMjnU Kih««^6«*LT 

[0 114] ^tc. JiB£IMft£LT, 1 0 0mA/cm2 © 



A? 

»*« ; 3 t aA«l3IJitbfc^ta^<lRl«©Jt«-y-> 

LT*^93-y->y;U«. 2 0 0P#fflT8 0%i£A±©»g 
[0 1 15] #£»W;:«fcr>, fiHifcJMrttflijWt&n 



x*sa*wt, &mr$\zt>it-DT&j£\zftt>nitrctt>-c 

[0 116] <SIJfi^J4>*S6«»JHC^HT, &flgm^ 
aAifflM^^, «{fc*'J9A (K 2 0) KftAT. 
Bft'J^A (Li 2 0 3 ) , Kfc^h'J^A (Na 
20) , BMfc-tS"7A (CS2O) , mtt>)V~sVL, (C 
aO) , ifUhD>f7A (SrO) , ^tAU^A 

(BaO) , ifWyh'J^A (Y2O3 ) , SHtA? 
^■7 A (Hf O2 ) , mtT-JUdO A (Tb203 ) 43 
JctflMbhU^A (Th02 ) ©l«*fctt2«£U:£ 

^wr-s *>© t ufcffittiijfiw 1 1 mm\z LttiE l 

tz. 
[0117] 

[fg^©?;**] JK±0«t5K*fSWfr«tntf, ftflttttt 
[0ffi©fiBW«cm?g] 

[si] *%w<D&®ELm?<DmrfLm*7nLfz&.mm 

[0 2] *5fiiflOW*EL*?-Ote<0«||««*^bfc« 
[0 3] *-;HI2IJiS#T*2Ji*jfi©W*EL*^ 

[04] *-)\,i&mm£m?mmm*:&tz>3mmm<D 

[#^©1*91] 

1 s« 

2 *-;pttA*ffi 

3 *^ftA*ffi 

4 mmmm^m^&xm 

5 se^fl 

1 1 s« 

1 2 *-;iaAti 

1 3 m^aA*s 

1 4 *-JU£ftiIJI 

1 5 fgftn 

1 6 n=?mmm 
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(72) SEW* =« 1ft* F^-A(##) 3K007 AB0O AB03 AB06 AB17 AB18 

3llJSC«4'*KB#«--TB13#l*l 5V BBOO BB01 BB06 CAOO CA01 

— x-f — fr-flfcS&tfcrt CA02 CA04 CB01 DAOO DB03 

EBOO FA01 

5C094 AA10 AA24 AA37 BA27 BA29 

DA13 FB01 FB02 FB15 JA01 
JA08 JA20 



